Combination of all-trans retinoic acid and interferon-gamma upregulated p27(kip1) and down regulated CDK2 to cause cell cycle arrest leading to differentiation and apoptosis in human glioblastoma LN18 (PTEN-proficient) and U87MG (PTEN-deficient) cells.
Deletion or mutation of phosphatase and tensin homolog located on chromosome ten (PTEN) occurs in as high as 80% glioblastoma. All-trans retinoic acid (ATRA) induces differentiation in cancer cells. Interferon-gamma (IFN-gamma) induces apoptosis in many cancers including glioblastoma. We used the combination of ATRA and IFN-gamma to control growth of human glioblastoma LN18 (PTEN-proficient) and U87MG (PTEN-deficient) cells and explored any advantage of having PTEN in the cells. LN18 and U87MG cells were treated with ATRA (1 microM) for 7 days and then IFN-gamma (5 ng/ml) for 1 day. Methylene blue staining indicated astrocytic differentiation. Wright staining and ApopTag assay showed characteristic features of apoptosis. Western blotting demonstrated the levels of specific proteins. ATRA and IFN-gamma alone and in combination could induce apoptosis in LN18 cells; while ATRA alone induced differentiation only, IFN-gamma alone induced apoptosis, and ATRA plus IFN-gamma increased apoptosis in U87MG cells. The variation in induction of apoptosis by ATRA alone might be attributed to difference in PTEN expression in the two cell lines. Compared with control cells, IFN-gamma alone and ATRA plus IFN-gamma increased PTEN expression in LN18 cells while there was no PTEN expression or induction in U87MG cells after treatments with ATRA alone and ATRA plus IFN-gamma. Apoptosis in both cell lines was associated with increases in Bax:Bcl-2 ratio, mitochondrial release of cytochrome c into the cytosol, and calpain and caspase-3 activities. Treatments elevated p27(kip1) and decreased CDK2 levels in both cell lines, indicating cell cycle arrest at G(1)/S phase. The combination of ATRA and IFN-gamma could control the growth of both PTEN-proficient and PTEN-deficient glioblastoma cells by arresting cell division and inducing differentiation and apoptosis. Thus, our study indicated that the growth of both PTEN-proficient and PTEN-deficient glioblastoma cells could effectively be controlled by treatment with the combination of ATRA and IFN-gamma.